Background Hemangiopericytoma (HPC) is an uncommon vascular neoplasm.
Introduction
HPC is a rare tumor, which was first described by Stout and Murray in 1942 (Stout and Murray, 1942) . It is a soft tissue tumor arising from the pericytes of Zimmermann, which are modified contractile smooth-muscle cells surrounding capillary wall vessels. These pericytes are located outside the reticulin sheath of the endothelium (Maresi et al., 2007 , Kitahata et al., 2010 . The etiopathogenesis of this tumor remains unknown, but trauma, long-term steroid use, and arterial hypertension have been suggested as predisposing factors (Ceylan et al., 2008) , even it has not been proven yet. In lesional cells, chromosomal translocation t (12; 19) and t (13; 22) have been observed. HPCs are usually considered to be a benign neoplasm but has a definite malignant counterpart (Rajendran, 2006 , Raj et al., 2014 .
The biological growth course of this tumor is usually slow and painless, and it can occur in any age group, having a greater incidence in middle-aged group, with no sex predilection (Nardi et al., 2012) . HPC exhibits an unpredictable biologic behavior, and the malignant counterpart shows necrosis, cellular pleomorphism, high proliferation index and mitosis >4 per 10 high-power fields (HPF). However, the absence of previous features does not necessarily indicate benign nature; in fact, tumors with benign histological appearance have been reported to metastasize (Maresi et al., 2007) . We 
Aims
The present study was designed to 1. Review and summarize the reported oral HPC that appear in literature 2. Report two new cases of oral HPC that were diagnosed in 
Materials and Methods
We performed a comprehensive PubMed and Google search to identify all relevant case reports and articles documenting cases with oral HPC from 1949 to September 10, 2016. Fifty-four papers were identified, and available clinicopathological data of sixty-six cases with oral HPC were extracted from these articles and case reports.
Another search was done in the database of histopathological centers in Sulaimani to identify archiving cases with oral HPC. From histopathological centers in Sulaimani, there were only five archiving cases in the period between Jan/2008 and Jan/2016.
These extracted data were summarized and reviewed. Two cases with oral HPC that diagnosed in the Oral Diagnosis Department -Oral and Maxillofacial Pathology at Dentistry College -Sulaimani University were reported in details. The study was approved by the Dentistry College Ethical Committee in the Sulaimani University. SPSS-20 software for Windows in association with Microsoft Excel 2010 was used for statistical analysis. Chi-square-Fisher›s exact test used to measure the effect of clinical data (sex, age, and site) on the patient outcome. Also, this test was used to assess whether the type of treatment has any effect on tumor outcome. The p-value ≤ 0.05 was deemed significant difference.
Results
The results presented in this study were based on the analysis of 71 cases of oral HPC, 28 males and 43 females (5 cases of them were from Sulaimani, 2 male and 3 female), male: female ratio was 1:1.5 (Table 1 ). The age ranged from 1 day (newborn) to 91 years with a median of 34 years, interquartile rate 15-51 years. Regarding the site HPC originated from tongue was the most affected site comprising 20 cases (28.2%), followed by Jawbones (16 cases (22.5%); 3 maxilla, 6 mandible, and 7 hard palate), then buccal mucosa (10 cases, 14.1%). The histopathological description of 34 oral HPC cases (47.9%) was benign, 11 cases (15.5%) were malignant, and there was no information about 26 cases whether they were benign or malignant.
The treatment of 49 cases was only by surgical excision, the remaining cases were treated by a combination of surgical and adjunctive therapy (radio chemotherapy). In terms of the course and outcome of oral HPC, 42 cases (59.2%) were free from the disease and, local recurrence was found in 16 cases (22.5%) (5 of them were dead because of the disease). The above data were cross-tabulated to demonstrate the relationship between sexes, age, site of the lesion, in response to the outcome of oral HPC. Neither sex nor age seems to have any effect on the outcome of oral HPC (p>0.05) ( Table 2) . Because of the behavior of 26 cases were not recorded, it was impossible to estimate the effect of clinical data on the behavior of this tumor, or the effect of the behavior on the patient outcome. Regarding the site of primary oral HPC, most cases were arising from the tongue, jaw bones, then buccal mucosa. The behaviors of most tongue cases (14 cases, 9.94%) were not recorded. Nine of buccal mucosa and all 4 gum mucosa arising tumors were benign. Also, HPCs of the parotid gland were benign in 5 cases, just one case was malignant, and one case with unknown behavior. Bone arising HPC was more aggressive, six cases were malignant. While different sites did not affect tumor outcome (p=0.08), even eight cases of buccal mucosa and ten cases of bone were with no recurrence. Finally, the patient›s outcome was significantly differed by the type of treatment (p=0.01). Thus, 33 cases (23.43%) showed no recurrence after surgical treatment only. (Figure 1-B) . The mass was mobile, smooth in texture, tense elastic in consistency with normal surface color, and measuring about 1×0.5 cm. Clinical differential diagnosis included pyogenic granuloma, peripheral giant cell granuloma, and fibroma.
After the routine hematological investigations, which were within normal limits, both patients were subjected to surgical excision of lesions. The excised specimens were submitted to the Oral and Maxillofacial Pathology department in College of Dentistry Sulaimani University for histopathological analysis. Macroscopic examination of the 1st case specimen showed an intact single, dark brown surfaced, rubbery firm softtissue mass, measuring 2×1.5×0.5 cm. The 2nd case specimen was intact-single rubbery firm in consistency, yellow-brown in color with a clear transparent lobe, smooth surfaced, but with grooves, measuring 1.2×0.5×0.3 cm. The lesion was cut into two pieces and both were examined (Figure 1-C) .
Microscopically, hematoxylin and eosin stained sections of both cases showed stratified squamous epithelium with a corrugated surface layer (Figure 1-D) and an underlying nodular arrangement of connective tissue stroma (Figure 1-E Marwa A. Hamied..et al 
Discussion
This study had analyzed the history, treatment, and the outcome of 66 published HPC cases reported in the oral cavity since 1949 and 5 cases from Sulaimani (Table 3) . HPC is a rare vascular tumor derived from the pericytes (Stout and Murray, 1942) . It constitutes only 3-5% of all soft tissue sarcomas and about 1% of all vascular tumors occurring very rarely in the oral cavity (Ceylan et al., 2008) , with an incidence of 15-30% in the head and neck (Shobha et al., 2015 , Angouridakis et al, 2007 . In the USA, studies showed that less than 1% of soft tissue tumors and less than 1% of the bone sarcomas reported each year were HPC (Michi et al., 2013) . Some studies showed 82% of HPC patients were Caucasian (Ceylan et al., 2008 , Nanduri et al., 2015 . However, in Sulaimani city, five cases were registered in histopathological centers. 
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Clinically, the lesion appears as soft tissue swelling either sessile or pedunculated.
Intraosseous cases had also been reported. HPC can occur in all age groups; however, the majority (40%) of the cases occurs in the fifth and sixth decades (Deshmukh et al., 2015) . Regarding sex differences, literature remarked that there is an equal sex distribution (Nardi et al, 2012 , Michi et al., 2013 , Deshmukh et al., 2015 . Nevertheless, this review shows 1:1.5 male to female ratio. Their ages ranged from newborn (congenital HPC) to the elder (91 years), with a median of 34 years. There were six cases consider to be of congenital origin. Three of them were reported at birth, and the remaining three cases were noticed during the first year of life. Half of the cases were reported between 15 to 51 years old. The median age of cases reported in Sulaimani was 12 years with a range from newborn baby to 45 years.
Our analysis of the 71 HPC cases revealed that the tongue was the most common site for the oral HPC (20 cases). Hasson et al (1994) had included 18 oral HPC in their study and mentioned that most of them were arising from the tongue. On the other hand, Mitchi and his colleagues (2013) had analyzed 16 HPC oral cases, palate been the most common site of origin. The difference in the analysis could be contributed to the difference in sample size and/ or specific selecting criteria that studied by varied researchers for the specific tumor.
The gross appearance of this lesion is usually transparent or white-gray (Jaipal et al., 2016) . Nevertheless, our two cases were transparent but yellow-brown in color. The final diagnosis was achieved by an excisional biopsy. Histopathologically, the so-called 'stag-horn' sign, formed by the proliferation of fusiform to roundish undifferentiated tumor cells in dendritic branches around the capillary vessels, was formerly regarded (Michi et al., 2013) as a useful diagnostic key of HPC. The morphological criterion suggested by Enzinger and Smith was used to distinguish benign from the malignant tumor. The criterion points were: large size (>5 cm), increased mitotic rate (4 or more per 10 HPF), a high degree of cellularity, immature and pleomorphic tumor cells, foci of hemorrhage and necrosis (Michi et al., 2013 , Jaipal et al., 2016 , Enzinger and Smith, 1976 . In accordance with Enzinger and Smith›s criterion; numerous cellular components (low cellular atypia), a solid nature of the mass (increased cellular density), few mitotic figures (2/10 HPF), with lack of necrosis; placed our region cases within the benign variant. An infantile HPC differs structurally from the adult variety in that it demonstrates muscle-related actins that are absent in the adult HPC. It generally behaves in a benign manner, with only rare metastasis (Sikes et al., 2003) .
In all reviewed oral HPCs cases, surgical excision was the treatment of choice. 69% of the cases had been treated by surgical approach only; whether resection, enucleation, or cryosurgery. Both of our cases were removed surgically with a broad base. As a matter of fact, according to this study analysis, this tumor is believed to be of low malignancy potential and possibly may be associated with recurrence and metastasis, therefore, a safety margin of at least 10 mm is necessary to excise unless the tumor borders are extremely well demarcated (Michi et al., 2013) . The more bland lesions with minimal mitotic activity are treated by a wide base excision while the more active and dysplastic lesions are treated by radical excision with or without adjunctive radio-and chemotherapies (Sikes et al., 2003 , Carew et al., 1999 . Although HPCs are considered to be radioresistant and radiation therapy is not suggested as the primary treatment, postoperative radiotherapy has been described as an effective means for treating inaccessible sites and helps to prevent local recurrence and metastasis. A carbon dioxide laser technique has been recommended for both tumor excision and sealing of blood and lymphatic vessels in the incision line. Furthermore, this procedure may minimize the local seeding of tumor cells during surgery, and reduce the potential for metastasis (Ceylan et al., 2008 , Hiraumi et al., 2002 , Angiero et al., 2011 , Shetty et al., 2007 .
Although the behavior of oral HPC will probably be influenced by factors like sex, age, and the site of origin, in this review there were 26 cases with unrecorded behavior, so the effect cannot be estimated. The study of Whittam and Hellier (1993) was on parotid gland HPC, reached to a conclusion that 'tumors in elderly patients show a malignant course, while congenital, infantile forms and superficial tumors are benign in nature". Most tumors were arising from tongue, followed by jawbones, and then buccal mucosa. Although 6 tongue cases were benign, 14 cases were of unknown behavior. Oral mucosa (9 cases from buccal, and all 4 cases from gum) HPCs were benign.
Those of the parotid gland were benign in 5 cases, just one case was malignant, and one case with unknown behavior. Six of reported malignant cases were arising from jaw bones, so it seems that the more aggressive behavior originated from bone lesions. Whittam and Hellier (1993) , and Del Gaudio et al (1996) had found no significant relationship between the site of the tumor and its behavior.
In terms of the course and outcome of HPC in the oral region, the literature review showed that 42 from 71 cases were without recurrence, while local recurrence or distant metastasis occurred in 16 cases. So this could be explained by the incomplete removal of the mass that affects the prognosis of the disease. In this study, the difference in sex, age, and the site of HPC was nonspecific for tumor outcome, just the type of treatment had a significant difference (p=0.01). Nevertheless, we believe as therapy should be reserved for metastatic, recurrent and unresectable cases. Our two cases were free from metastasis at the time of diagnosis, and no recurrence was reported for two years follow-up. However, recurrence and metastasis peaks at ≥5years (Michi et al., 2013) , thus, we will continue to monitor our cases.
Conclusion
This study represents the one of the largest series of oral HPCs to date. HPC is a rare neoplasm which usually has a benign course. But local infiltration, recurrences and even distal metastases may occur. Therefore, an early diagnosis helps in the effective management of such lesions without further changes on the adjacent structures and tissues. Also, histopathology of HPC plays a crucial role as the treatment of this lesion is dependent on the amount of cellular atypia and mitotic activity. Wide surgical excision is the treatment of choice. Still, careful follow-up is essential.
